Type II estrogen-binding sites and 17 beta-hydroxysteroid dehydrogenase activity in human peripheral blood mononuclear cells.
Type II estrogen-binding sites (type II EBS) have been demonstrated in human peripheral blood mononuclear cells (PBMC) using a whole cell assay with [6,7-3H]estradiol [( 3H]E2) as tracer. During whole cell incubations for 60 min at 37 C for type II EBS quantification, we found that PBMC contain 17 beta-hydroxysteroid dehydrogenase (17 beta HSD) activity, which led to errors in estimating type II EBS concentrations by diminishing, by about 70%, the amount of available labeled E2. On the other hand, after 150 min at 4 C only 16% of the tracer was converted to estrone. Thus, we measured the maximal steady state binding in PBMC by incubating the cells with [3H]E2 at 4 C for 150 min. Equilibrium binding analysis of PBMC yielded sigmoid saturation curves with a saturation point at a ligand concentration of about 40 nmol/L. Scatchard analysis of binding data yielded a concave plot, which together with a Hill coefficient of 2.13, suggests that the type II EBS may have multiple binding sites which display positive cooperativity. The apparent equilibrium dissociation constant (Kd), determined from the [3H]E2 concentration required for half-saturation, was about 22 nmol/L. The type II EBS were estrogen specific, as demonstrated by competition experiments. Only those steroids with estrogenic activity inhibited binding of [3H]E2; nonestrogenic steroids did not. The type II EBS were found to be 3S macromolecules based on analysis of postlabeled fractions prepared by sucrose density gradient centrifugation. The number of type II EBS in PBMC from normal women was highest during the late follicular-early luteal phase of the menstrual cycle. We conclude that human PBMC specifically take up, retain, and metabolize E2.